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Mastering the Supply Chain:
A Perspective

Summary

Minority business enterprises (MBES) are a rapidly growing and increasingly
important segment of the U.S. and global economy. From 1997-2002, the total
number of U.S. companies increased by 2 million® and over 50% of this increase
was accounted for by minority-owned firms?. Minority-owned businesses are
diverse, participating in a wide variety of industries — financial services, health care,
construction, transportation, and other services. However, despite impressive
growth in the number of U.S. minority firms, MBEs must increase their size, scale,
and the economic viability of their firms if they are to compete effectively in the
global economy. To accomplish this, MBEs must be assertive, innovative
competitors who will not fear or retreat from globalization. This paper sets forth
the business case for how MBEs can grow their companies, and cope with the
challenges of national and global competition, through their participation and
mastery of supply chain strategies.

Supply chains move materials, products, information and money from
suppliers and their suppliers to customers and their customers — literally, from
digging raw materials out of the ground to the home of the final consumer. Today,
reverse supply chains also recover products and packaging for environmentally
responsible recycling and disposal.

This paper explains how MBEs can become nationally and globally
competitive by learning about and mastering supply chain strategies. It outlines
three levels of supply-chain mastery: (1) Managing the fundamentals of the supply
chain, which includes knowing the different kinds of supply chains, the associated
problems, and cutting-edge solutions; (2) Addressing concerns businesses may
have about supply chains; and (3) Transcending today’s supply chain, by migrating
away from businesses characterized by shrinking value toward new businesses and
markets that offer high growth potential. To help MBEs achieve this final level of
mastery, this paper introduces the Supply-Chain Life Cycle, a new framework based
on our examination of MBEs and their responses to today’s supply chains and the
global economy.

L All U.S. firms refers to estimates that exclude publicly held, foreign, and non-profit firms and firms
not classifiable by race or by Hispanic/Latino origin.

2 Based on U.S. Census Bureau’ 1997 Survey of Minority-Owned Business Enterprises (SMOBE) and
2002 Small Business Owner (SBO) survey data.



Section 1
Minority Business Enterprises:
Mastering the Supply Chain

Summary: MBEs can contribute to U.S. competitiveness in the global economy.
However, while the number of MBEs is growing faster relative to the number of all
U.S. enterprises, their share of annual gross receipts and paid employees among
U.S. firms remains relatively flat. Parity between MBEs and other U.S. enterprises
on the above metrics may be reached by strengthening their mastery of the keys
to entrepreneurial success: capital, education and technology (Buckley, 2002), and
by improving MBE access to management skKills, financing, and markets. Global
sourcing and supplier consolidation make supply chain management a critical skill
for MBEs to develop and master. Although increased global competition and global
supply chains challenge many minority entrepreneurs, mastery of supply chain
strategies can help them create global economic opportunities.

1.1 MBE growth and the Future of the U.S. Economy

The growth of minority-owned firms and the managerial leadership
demonstrated by these companies in identifying and accessing new markets will
contribute to the future competitiveness of the United States in the global economy.
Minority enterprises introduce diverse perspectives and ideas in business, which are
critical for identifying new opportunities and solutions in a global economy
populated with a variety of cultures?®.

Minority businesses can contribute to U.S. competitiveness by achieving
entrepreneurial success similar to the levels seen in all U.S. business enterprises.
To fulfill this promise, minority entrepreneurs must become central to the
innovation and growth of the U.S. entrepreneurial economy. They must be
assertive, innovative competitors who will not fear or retreat from globalization.
The recent increase in the numbers of MBEs relative to all U.S. firms is a positive
sign towards fulfilling entrepreneurial parity, but new and early-stage minority
enterprises need to show higher rates of survival and growth.

According to the U.S. Census Bureau, minorities represented approximately
32%* of the United States population in 2002, and recent data show a positive

® Owens & Pazornik (2003). Globalization and Minority-Owned Businesses in the United States:
Assessment and Prospects. Prepared for the 2003 National Minority Enterprise Development (MED)
Week.

4 U.S. Census Bureau (2003). Annual Resident Population Estimates of the United States by Age,
Race, and Hispanic or Latino Origin: April 1, 2001 to July 1, 2002, Table NA-EST2002-ASRO-03.



trend between MBEs and all U.S. enterprises in terms of the number of firms. An
analysis of data from the recent U.S. Census Small Business Owners (SBOs) survey
indicates that the number of MBEs increased at a higher rate than all U.S. firms
between 1997 and 2002. For instance, the growth in the number of MBEs was
about 50% of the growth of all U.S. enterprises® between 1997 and 2002° (see

Table 1).
Table 1: Growth of minority-owned firms, relative to growth of all U.S. firms, 1997-
20027
RSE of RSE of
Growth in Percentage Estimate Estimate
Grou Number of Growth of all | (Percent) for (Percent) for
P firms, 1997- U.S. Firms, Growth in Percentage
2002 1997-2002 Number of Growth of All
Firms U.S. Firms
All U.S. Firms 2,040,017 100.00% NA NA
All Minority 1,066,752 52.30% NA NA
African American 374,162 18.30% 4 NA
American Indian and Alaska Native 4,087 NA NA
Asian 210,599 10.30% 4 NA
Hispanic 373,704 18.30% 4 NA
Native Hawaiian and Other Pacific 9578 0.50% 16 NA

Islander

Source: U.S. Census’ 2002 Survey of Business Owners (SBO) and 1997 Survey of Minority-Owned
Business Enterprises (SMOBE), and the Minority Business Development Agency.

Meanwhile, total annual sales and receipts, another measure of
entrepreneurial activity, remains relatively flat. When the growth of annual gross
receipts between minority and all businesses is compared over the 1997-2002
period, the gap widened slightly during that time. Although MBEs are increasing
their gross receipts and paid employees, the growth is not keeping pace with the
higher number of MBEs and of the minority population.

®U.S. enterprises excludes publicly held, foreign, nonprofit and other not classifiable firms by race or

Hispanic or Latino origin.

® Based on MBDA adjusted data from 1997 SMOBE and 2002 SBO surveys (see Tables 1-3).

! All U.S. firms exclude publicly held, foreign, non-profit and other not classifiable firms by race and
Hispanic or Latino origin. Total number of minority firms and other business measures for all
minorities for 2002 represent MBDA estimates by race and Hispanic origin (excluding white). In
surveys produced by the U.S. Census, Hispanics may be of any race. The U.S. Census 2002 Survey of
Business Owners did not provide estimates for total minority firms. MBDA estimates the number of
minority firms in 2002 by adding the number of firms from all minority groups. For more information,
please see methodology. Due to the exclusion of tribally held governments in 2002, data for American
Indian and Alaska Native firms from the 1997 SMOBE and the 2002 SBO are not directly comparable.
RSE stands for relative standard error; see methodology for implications. NA = not available.




A contributing factor to the slightly widening gap in gross receipts is the
number of MBEs that entered the birth and adolescent stages between 1997 and
20028. These MBEs are in a life-cycle stage where most businesses (MBE or non-
MBE) are likely to fail.

Table 2a. Minority-owned firms, by number, gross receipts, and paid employees,
20022
2002
RSE of
RSE of . RSE of
X estimate . .
estimate Sales & Paid estimate
Group Firms (number) (percent) Receipts (DRTEEN) Employees for paid
for firms ($1,000) o SElES & (number) employees
' receipts ploy
(number) ($1,000) (number)
All Minority 4,105,785 NA $668,261,385 NA 4,727,900 NA
All U.S. firms 22,480,432 NA $8,793,351,161 NA 55,427,792 NA
>
Minority firm % of 18.30% NA 7.60% NA 8.50% NA
all U.S. firms
Table 2b: Minority-owned firms, by number, gross receipts, and paid employees,
1997
1997
RSE of
RSE of . RSE of
X estimate . .
estimate Sales & Paid estimate
Group Firms (number) (perc;ent) Receipts féﬁesrglig% Employees for paid
for firms ($1,000) receipts (number) employees
(number) ($1,000) (number)
All Minority 3,039,033 - $591,259,123 2 4,514,699 3
All U.S. firms 20,440,415 NA $8,392,001,261 NA 58,901,412 NA
e
Minority firm % of 14.60% NA 7.10% NA 7.70% NA
all U.S. firms

Source for Table 2a and 2b: U.S. Census’ 2002 Survey of Business Owners (SBO) and 1997 Survey of
Minority-Owned Business Enterprises (SMOBE), and the Minority Business Development Agency.

 Bernard & Slaughter (2004). The Life Cycle of a Minority-Owned Business: Implications for the
American Economy. Prepared for the 2004 National Minority Enterprise Development (MED) Week.

° In table 2a and 2b: All U.S. firms exclude publicly held, foreign, non profit and other not classifiable
firms by race and Hispanic or Latino origin. Total number of minority firms and other business
measures for all minorities for 2002 represent MBDA estimates by Hispanic or Latino origin only and
by race (excluding white). In surveys produced by the U.S. Census, Hispanic may be of any race.
The U.S. Census 2002 Survey of Business Owners did not provide estimates for minority firms. MBDA
estimates the number of minority firms in 2002 by adding the number of firms from all minority

groups. RSE = relative standard error; see methodology for implications. NA = not available; -
represents zero.



1.2 Survival and Growth Rates of MBEs

MBEs often face entrepreneurial barriers. In general, minority-owned firms
tend to be smaller and less viable than non-minority firms because they lack
comparable access to management skills, money, and markets (Bates, 1997)°.
Bates’ “3M” model implies that MBEs will have enhanced survival and growth rates
if they have greater access to the expertise, financing, and market opportunities
that are the essential building blocks of business survival and growth. Buckley
(2002) makes a similar argument in her study, Keys to Minority Entrepreneurial
Success: Capital, Education and Technology™*.

With respect to capital, a 2004 report by the Minority Business Development
Agency*? (MBDA) noted some of the challenges that MBEs face including
relationships in the commercial lending space. A growing community of minority-
owned financiers and venture capital firms that are dedicated to supporting
minority businesses are offsetting some of these financial limitations. However,
greater financial capital alone is not the only factor necessary for MBEs to remain
viable and grow, although it is indeed an essential ingredient.

Some of the latest research provides insights on the market distinctions
between high-growth MBEs and other MBEs. Boston and Boston (2007) studied
African-American firms that grew at least 20% annually in their number of
employees for several years, and compared them to similar firms who did not
achieve that level of high growth. Among their findings was that the high growth
enterprises have markets that were regional, national, or international in scope,
rather than local. They also found that high growth enterprises did not frequently
adjust their price as the low/no growth enterprises did. On this last point, Boston
and Boston concluded that high growth enterprises were not driven by a pricing
strategy, since they remained consistent in price and were slow to react to market
changes and volatility.

Harriet Michel, president of the National Minority Supplier Development
Council (NMSDC), offers an industry perspective on markets and MBE survival and
growth: "Competing either on price or on established quality features are not
enough in today’s competitive economy. Companies must compete on other factors
such as distribution, and delivering high volume fast." Ms. Michel also suggests
that MBEs strive to:

o Discover a new market niche that can be occupied, defended, and grown.
e Exit from businesses that lack growth potential.
¢ Make investments towards higher margin areas of a business.

19 Bates's model (1997) of Management, Money, and Markets is a framework that explains the viability
and size/growth of MBEs, and it is often recognized and cited by academic researchers who study
MBEs.

1 Buckley, Patricia (2002). Keys to Minority Entrepreneurial Success; Capital, Education, and
Technology. U. S. Department of Commerce’s Economic Statistics Administration and the Minority
Business Development Agency.

2y.s. Department of Commerce, Minority Business Development Agency. "Expanding Financing
Opportunities for Minority Business," (2004).



A significant challenge to the growth of minority-owned firms is that many
operate as lifestyle businesses. A lifestyle business is one whose primary purpose
is to provide the owner with personal income that replaces a salary, as opposed to
an enterprise designed to generate employment and result in a significant economic
impact. In 2002, about 32% of the U.S. population was minority, while almost
18% of all U.S. enterprises®® were MBEs. However, the paid employees of
minority-owned firms amounted to less than 9% of paid employees in all U.S. firms,
excluding non-publicly held and other not classifiable firms (see previous tables).

If it is true that MBEs are more likely to hire minority employees compared to non-
MBEs, a minority entrepreneur's choice to remain a lifestyle business will reduce the
economic growth opportunities for the U.S. minority population. The prevalence of
MBE lifestyle business increases the likelihood that MBEs will continue to take a
back seat in the U.S. economy, even as minorities become a larger segment of the
U.S. population.

The decision to start or expand a business with employees requires the
acquisition of necessary management skills. Because there is some evidence of a
relationship between having a higher educational background and achieving
entrepreneurial success, an emerging number of educational programs have been
designed for minority entrepreneurs that concentrate explicitly on business growth
as a critical strategic priority.

1.3 The Challenge for MBE Suppliers

Supplier consolidation and global sourcing are challenging the future of
today’s MBEs. Supplier consolidation remains a long term obstacle to MBEs which
may not have the capacity to compete for larger, bundled contracts. Although
supplier diversity programs have greatly increased in number and have become
very organized in their practices during recent years, most corporations are
decreasing their number of suppliers and developing longer-term supplier
relationships. This trend favors suppliers large enough to fulfill the needs of large
global multinationals. Many MBEs are unable to offer the capacity or global
footprint to meet these needs. The exception is MBEs that are strategically
partnering with other firms.

For instance, as a result of a client's supplier consolidation, we encountered
one minority-owned firm which found itself reduced from a tier-1 to a tier-2
supplier after having serviced a client for nearly two decades. Tier-1 suppliers
provide services directly to the client, while tier-2 suppliers are providers of Tier-1
suppliers. Although the firm regularly competes with much larger suppliers in the
business of sourcing operations-critical parts and equipment for utility companies,
its president found himself having to sell company's services to competitors who

13 In 2002, MBEs represented 18 percent of all U.S. business enterprises excluding publicly held,
foreign, non-profit and other not classifiable firms by race and Hispanic or Latino origin, as well as if
these firms were included.



had the scale to remain a tier-1 supplier. As we will explain in a later section of the
paper, supplier consolidation has made supply chain management even more
critical to smaller firms that lack the capacity to compete for large contracts.

Many owners of growing and mature MBEs understand the value of supply
chain management, and its knowledge and mastery is necessary to maintain a
competitive edge in today’s business environment. However, there are still
minority entrepreneurs of early-stage companies, some with size and scale, who
are unaware of the characteristics and complexities of the supply chain and the
impacts of supply chain management techniques and strategies. Others who
understand the difference may fall short of appreciating supply chain management
as a necessary component of business strategy. However, there are still minority
entrepreneurs of early-stage companies, some with size and scale, who are
unaware of the characteristics and complexities of the supply chain and the impacts
of supply chain management techniques and strategies.

There are still minority entrepreneurs of early-stage
companies, who are unaware of the characteristics
and complexities of the supply chain.

MBEs can impact positively their businesses by mastering their supply chains,
but its mastery will put the management skills of many MBEs to the test. Even
when supply-chain strategies are understood, much ingenuity and persistence are
required to implement solutions to supply-chain problems, which are prevalent in
most industries. In response to this challenge, numerous minority business owners
have already dedicated themselves to the additional learning they need and the
expansion of their support networks to master the supply chain.



Section 2
Supply Chains: An Introduction

Summary: Supply chains shape the economic opportunity of businesses,
and they have high-stakes outcomes. Supply chain management is a set of
techniques and strategies that have enabled large multinationals to compete
in today’s global economy. MBEs that master supply chain strategies can
similarly gain a competitive edge in today's domestic and global markets.

2.1 Minority Entrepreneurs: Facing a Changing World

Minority entrepreneurs have a critical role to play in the global economy, and
this role requires them as a group to face certain realities. First, business
perspectives must be regional and global, because there are linkages between local
economic opportunity and global trade.

A second reality that minority entrepreneurs must face is the life cycle of
supply and trading systems, which have life cycles similar to products and
businesses. Supply and trade systems, both domestic and global, inevitably change
or perish due to innovation — the introduction of new products and methods which
provide substitutes to existing products, production, and trade. These innovative
products and methods need not be technologically sophisticated. Rather, these
new products and methods are innovative because they change the practice of
business and commerce, providing new sources of economic growth. Innovation
here is not simply a new technological invention. From the perspective of business
and commerce, it is an entrepreneurial act that delivers new economic value,
providing it where it did not previously exist or, more typically, providing new value
as a substitution for what end customers have currently available (Schumpeter,
1942).

The third reality that minority entrepreneurs must face is the convergence of
technology and communication which is fueling today’s global competition and
innovation. The flattening of the global economy, due to factors such as the
Internet, is influencing companies and nations to develop their natural and
historical advantages (e.g., geographic location, local talents and skills which have
been mastered or can be enhanced easily relative to others) and find profitable
positions within the global economy (Friedman, 2004). In other words, selecting
positions and roles within global supply and trade systems will be very critical to
U.S. businesses and overall U.S. competitiveness (Porter, 1985).



A final reality is the need to master supply chain management as a critical
requirement for participation in today’s global economy. Companies in a growing
number of industries must understand and manage their role in a supply chain to
remain viable and competitive. Increasingly, competition is also viewed as supply
chain against supply chain, rather than firm against firm. Some of the leading firms
in the U.S. and the world, such as Dell, UPS, and FedEx, are renowned for their
supply chain prowess. Many publicly-held U.S firms have thrived in part because of
their ability to manage their supply chains, and adapt to the globalization of supply
chains. To succeed in today’s competitive environment, minority entrepreneurs
must also become similarly adept at supply chain management, and increasingly at
global supply chain management. Through their mastery of the lessons of supply
chain management, minority entrepreneurs can build operations that deliver high
volume and/or variety products quickly through distribution channels that are either
regional or global, thus increasing their business' viability and growth. Supply
chain management is necessary for MBEs to compete effectively in a global
economy.

2.2 Understanding and Managing Your Supply Chain

A supply chain includes all the companies involved in fulfilling a customer
request — from manufacturers, their suppliers, and their suppliers’ suppliers, to
transporters, warehouses, wholesalers, and retailers (see Exhibit 1). Supply chains
move materials, products, information and money from suppliers and their
suppliers to customers and their customers. For instance, manufacturing supply
chains literally stretch from digging raw materials out of the ground to the home of
the final consumer and ultimately back into the ground in a landfill.

Exhibit 1: Flowchart of a generic supply chain

Order Fulfillment

Orders O
< 5 | . : | . B ——
Supply Production . Distribution . Retall i
3 > Product
Customer

Requirements

Designs/

Blueprints New Product & Process »
Development
Recycle
Reuse «
Remanufacture



In large firms, effective supply-chain management programs involve personnel
from multiple functions — from product and business development, to sales and
marketing, operations, distribution/logistics, finance, and customer service.
Effective supply-chain management programs also foster communication of these
functions across companies. For example, if marketing personnel inform its
company'’s suppliers of their promotion plans, the suppliers can prepare capacity
and inventory for the anticipated surge in demand. These suppliers, in turn, can
communicate these production plans to their own suppliers so that components are
delivered in time for final production. Neglecting this communication, either
internally or across firm boundaries, can lead to catastrophic effects even in
otherwise highly successful firms. Conversely, effective communication with
supply-chain partners can significantly reduce working capital while increasing
capacity and delivery performance.

All kinds of business owners are surprised by the magnitude of cost saving
and enhanced performance of their operations, once they commit to
implementation of leading-edge supply-chain management practices. For an MBE
to achieve this value, its owner or management team should begin by mapping the
enterprise’'s supply chain. A supply chain map clearly shows a focal business and
all other businesses involved in fulfilling a customer request. With the focal
business in the center of the diagram, suppliers and the suppliers’ suppliers are on
the left and customers and the customers’ customers are on the right (see Exhibit
2).

Exhibit 2: Sample map of a supply chain

<= == == Orderflow

iers' . "1 Your D DA -
Suppliers Suppliers : Customers Customers
business
suppliers ycustomers

A
y

A 4
A 4

Delivery flow ———

One set of arrows from left to right indicates deliveries between different
companies in the supply chain: from the suppliers’ suppliers, through the focus
business, to the customers’ customers. Another set of arrows in the opposite
direction indicates the order requests between supply chain companies: from the
customers’ customers back to the suppliers’ suppliers. A specific kind of product or

10



service defines a supply chain. Hence, a business may belong to multiple supply
chains, consistent with its different offerings.

When MBEs complete supply chain maps for specific products or services,
they accomplish three things. First, a supply-chain map draws attention to the
other products and services the MBE needs to deliver value, as well as to the
subsequent value added to the MBE's products or services. Second, it reveals other
companies who could be partners in improving the MBE's internal effectiveness and
its external contributions to the supply chain. Third, it provides the focus for group
discussion and brainstorming about supply-chain opportunities and risks.

2.3 Minority Business Enterprises: Mastering the Supply Chain

MBEs need to achieve three levels of supply-chain mastery to establish
growth and leadership in today’s global economy. First, by managing the
fundamentals of the supply chain (Section 3) MBEs can partner effectively with
other companies in the supply chain to achieve greater capacity and agility.
Second, MBEs can take a proactive stance, and seek companies that are at risk of
receiving poor quality, delivery disruption, or poor service from suppliers, and use
supply chain management fundamentals to address those needs (Section 4). Third,
transcending today’s supply chain (Section 5) means, in part, that MBEs should
take notice of how their supply chains are changing, and then either move to higher
value propositions or gain entry to other supply chains that have higher growth
potential.

11



Section 3
Level I Supply Chain Mastery:
Managing the Fundamentals of the Supply Chain

Summary: Supply chains exhibit remarkable variation, but they can be
categorized based on two types of uncertainty or risk. We will use a
framework to distinguish supply chains by these two types of risk (demand and
supply) and thus divide supply chains into four categories. The first level of
supply chain mastery involves understanding these categories and matching
solutions and processes to it. Not long ago, this first level was sufficient for
business growth. However, in today's globally competitive environment, this
knowledge can only keep a company viable. The next level of supply chain
mastery offers a greater competitive edge, assuming there is already an
understanding of the supply-chain management fundamentals.

3.1 In Which Supply Chain(s) Does Your Business Operate?

Supply chains and supply chain management tools are not one-size-fits-all.
Rather, they exhibit remarkable variation, particularly based on two types of
uncertainty or risk. First, supply chains may be defined by their demand risks.
According to Fisher (1997), some products have customer demand that is relatively
stable over time, while for other products, it is highly unstable. Customer requests
for stable demand products can be forecasted quite accurately, and hence the
demand for these products is low risk. Examples include essential products that
satisfy basic customer needs, such as athletic socks, white dress shirts, pasta, and
certain breakfast cereals. In contrast, when products have unstable customer
demand, their demand is high risk. Forecasting the timing and volume of customer
requests for these products is notoriously difficult, resulting in either insufficient or
excessive amounts of inventory. Examples include consumer electronics, apparel,
toys, or music, which have a specialized or current fashion appeal. In sum, a
supply chain can be defined by product demand that is either low risk or high risk.

Supply chains can also be defined by their supply risks (Lee, 2002). Supply
processes have low risk when they are highly reliable. Examples include cut-and-
sew operations, simple assembly, chemical manufacturing, and other production
processes that involve established and well-understood technologies. Supply
processes have high risk when they are less reliable and subject to disruption.
Examples include development processes for cutting edge electronics,
nanotechnologies, and weather-dependent processes such as some agricultural
products.

12



Lee (2002) highlighted the fact that these product (or service) characteristics
give rise to four categories or “boxes” (see Exhibit 3) that describe quite distinct
supply chains. He called this notion “The Uncertainty Framework,” and noted that it
helps bring into focus the needed capabilities for different kinds of supply chains.
This framework divides supply chains according to different types and levels of
uncertainty or risk.

Leading companies today understand the supply chain box in which they
operate®®. Furthermore, they recognize that the problems associated with each box
vary, and therefore the solutions they employ have to be chosen appropriately. In
subsections 3.2-3.5, we describe each box, note some of their common problems,
and highlight cutting-edge solutions. In subsection 3.6, we summarize what these
problems and solutions mean for MBEs, and note that partnering and technology
investments impact each of the four supply-chain boxes.

1 Recall that since supply chains are product or service specific, many companies operate in more
than one box of the framework.

13



Exhibit 3: Modified Uncertainty Framework — due to Lee (2002)

Supply/Demand Risk

Demand: Low Risk

(Functional Products)

Demand: High Risk

(Innovative Products)

Supply: Low Risk

(Stable Processes)

Box 1

Established production
and distribution processes

Established products and
established markets

Current examples: Boxed
pasta, breakfast cereals,
athletic socks

Box 2

Established production
and distribution processes

Leading-edge products or
new markets

Current examples:
Desktop computers,
fashion apparel

Supply: High Risk

(Evolving Processes)

Box 3

Established products that
satisfy basic needs

Unreliable or easily-
disrupted production and
distribution processes

Current examples:
Cutting-edge technology
and some agricultural
products

Box 4

Leading-edge products or
new markets

Unreliable or easily-
disrupted production and
distribution processes

Current examples: High
end servers,
nanotechnology products

3.2 Solutions for Box 1 (Low Risk Demand, Low Risk Supply)

One might expect that supply chain management is easy in Box 1, and it is
compared to Boxes 2, 3, and 4. Demand is predictable and supply is stable, thus
both demand risk and supply risk are low. Unfortunately, there are still problems.
First, the low supply chain risks that make Box 1 desirable tend to commoditize

these products, and therefore managers continually strive to introduce new product

variations, and employ price promotions and other initiatives to differentiate their

14




products. These initiatives in turn create higher levels of demand risk (i.e.,
uncertainty and variability in demand). We will discuss this issue in detail in
Section 5. Second, firms that lack direct contact with the end customer in supply
chains experience remarkable fluctuations in demand. In spite of end-user
demand that is known to be quite stable, suppliers in Box 1 supply chains
encounter significant volatility in customer orders that wreck havoc on their
operations.

In fact, the variability of demand often gets increasingly amplified as one
moves away from contact with the end customer (e.g., retail) and up the supply
chain (e.g., towards components and raw materials). Suppliers receive orders that
fluctuate much more widely than at the contact point with the end customer. This
phenomenon is often called the “Bullwhip Effect” (Lee, Padmanabhan, & Whang,
1997), because the pattern of fluctuations is like a whip used to herd cattle, where
a small snap of the wrist creates a huge swing at the end of the whip (See Exhibit
4).

The Italian pasta industry provides a fascinating example. Dry pasta is a
staple food item in Italy that has relatively consistent retail demand, but because of
price promotions at the retail level, grocery stores experience peaks and troughs in
sales. Their suppliers, who are often independent distributors, face larger peaks
and troughs as grocers react — or over-react — to these fluctuations. Distributors
are supplied by central distribution centers, which for similar reasons face even
more severe peaks and troughs. These wild fluctuations are all the more
remarkable because consumer demand is so flat (Hammond, 1994).

Exhibit 4: Summary of the Bullwhip Effect

Products flow downstream towards the End Customer (or Retail).

Production Distribution Retail

Supply

Due to the Bullwhip Effect, natural demand fluctuations get increasingly
amplified moving upstream from the End Customer (or Retail) back
towards Suppliers of components and raw materials.

<

Increasing distortions between upstream orders and actual downstream
needs at the point of sale increase costs throughout the entire supply chain
and degrade its delivery and quality performance.
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When we have described the bullwhip effect over the past decade to
managers of suppliers and other companies upstream from final point-of-sale, they
consistently respond: “This describes my company’s experience — every day.” The
consequences of this effect for end customers include higher prices to compensate
for higher inventory and shortage costs, as well as higher transportation and other
costs throughout the supply chain, not to mention lower delivery and quality
performance.

Firms facing the bullwhip effect must cope with wide fluctuations in demand,
apparently caused by the poor decision making of supply chain partners. Yet
leading companies have worked with partners to employ several powerful initiatives
that reduce the demand fluctuations experienced within the supply chain. These
include a host of acronyms that represent efforts to share information, coordinate
planning and forecasting, share decision-making, and even share work. One of
these, Coordinated Planning, Forecasting and Replenishment (CPFR), is a tool to
share information about demand and production plans, as well as plans for
promotions and other demand-management techniques. A variation on CPFR is
Vendor Managed Inventory (VMI), which is an approach suppliers can use to
manage inventory at their customers’ sites.

MBEs that operate in Box 1 must understand these initiatives and be ready to
implement them, just to keep pace with Box 1 supply chains. Furthermore, some
firms have successfully approached their supply chain partners with an offer to lead
a CPFR or VMI effort. This initiative may be difficult to sell to a partner because it
requires the partner to share information that is potentially sensitive. Yet it can be
worth the effort because customers who collaborate at this level with their suppliers
will be significantly less likely to switch suppliers over time. The trust required to
implement these initiatives cannot easily be replicated. In sum, Box 1 solutions call
for aligned incentives and information, both within the firm and externally with
supply chain partners.

3.3 Solutions for Box 2 (High Risk Demand, Low Risk Supply)

Box 2 supply chains are those in which the supply processes are fairly
straightforward, but the products exhibit a high-tech or fashion component that
allows firms to differentiate themselves and earn higher margins. Many of these
products require very long development and production lead times. The design
process for fashion apparel items, for instance, often begins nearly two years prior
to the selling season. And the production lead times for the textiles and cut-and-
sew operations can be more than eight months, not to mention long delivery times
from suppliers to retail stores. But the selling season may only last a few months
before the next season begins or the next product variation is introduced.
Forecasting demand of fashion goods over a year in advance of the selling season is
incredibly difficult. Suppliers therefore regularly see wildly fluctuating orders, with
sharp peaks followed by deep falls and order cancellations, as retailers try to react
to the inevitable variations associated with such products.
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Cutting-edge solutions to Box 2 problems include mass customization,
postponement, and gathering early order information. Mass customization is a set
of production techniques that allows a firm to manufacture customized products,
which should entail much higher unit costs, at close to the very low cost of items
produced by mass production techniques. One tool for doing this is postponement,
or delaying final customization, which often requires redesigning the product so
that the customized colors or components can be added quickly and inexpensively
late in the process, or even in the distribution channel.

Benetton, for instance, changed the order of operations for its knit shirts so
that the shirts were knitted before dying, rather than dying the thread before
knitting. This allowed them to store inventory of undyed knitted shirts, and then to
react quickly to changing tastes in color. Finally, some firms are creatively
soliciting customer feedback on their products before the selling season so that
they manufacture products that seem likely to sell well and avoid producing ones
that seem unlikely to sell.

3.4 Solutions for Box 3 (Low Risk Demand, High Risk Supply)

In Box 3, products are fairly standard, and demand is reasonably predictable,
but the supply processes are risky. Certain agricultural products come to mind
because they are weather dependent. One might include sourcing standard
products, say athletic socks, from new and risky sources. Over time, these sources
may become less risky as firms learn the culture, business practices and supply
routes, and thus they shift to Box 1.

Solutions to address the supply risks of Box 3 include supply options or
futures contracts that lock-in price and delivery. In this case, the supply risk is
transferred to other firms, but often at a cost. Two other approaches include an
electronic market (exchange) that reaches more suppliers, and pooling inventory
and other resources to hedge the uncertainty. For instance, Internet-based
exchanges, such as auctions, are becoming a familiar method to solicit bids from
multiple suppliers. MBEs are often on the supplier end of auctions, and they
recognize the power and problems associated with them®. One benefit for buyers
is that exchanges can mitigate supply uncertainty by providing access to backup
suppliers. A similar idea is the pooling of inventory and resources to mitigate
supply risks. For example, when supply risks are high for specific products or
services, some companies form cooperative agreements and share resources to
handle possible supply disruptions.

> See Pyke & Johnson, 2003 for a discussion of the risks and benefits for both buyers and suppliers.
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3.5 Solutions for Box 4 (High Risk Demand, High Risk Supply)

Box 4, of course, presents the most significant risks — high demand risk and
high supply risk. These products are so cutting edge that the market response can
be highly unce